. Control reactions of 1-phenylethanol oxidation (0.05 g of 1-phenylethanol in 5 mL water/acetonitrile. Figure S1 , Figure S2 , and Figure S3 show the GPC chromatograms of all these six lignin samples before and after microwave reaction.
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Figure S1
. GPC chromatograms of (a) MIO lignin, and (b) MSO lignin before the reaction and after the reaction.
In all these figures, the red curves are the GPC chromatograms of depolymerised lignin.
For organosolv lignin ( Figure S1 ), both the MIO and MSO lignin were depolymerised with the distribution intensity at lower retention time region (10-15 min) shifted to higher retention time (15-20 min). This indicated that, the high molecular lignin fractions in both lignin samples were successfully depolymerised into smaller fragments.
Similarly, for MIK, and MSK lignin ( Figure S2 ), the microwave degradation system successfully depolymerised these two lignin M n = 9,000 to M n = 600 (MIK) and M n = 5,300 to M n = 400 (MIK). In Figure S3 , MIA and MSA lignin were also depolymerised with molecular weight decreased from M n = 12,000 to M n = 600 and M n =1,000 to M n = 500 separately.
From the results of Figure S1 -3, the microwave treatment showed very high efficiency as it could depolymerise lignin with different molecular weights into smaller fragments within 10 min. This suggested the methanol pretreatment is not necessary, as this strategy can degrade S4 different lignin types with ranges of different molecular weights and does not require narrow polydispersity samples as in other depolymerisation techniques. Figure S2 . GPC chromatograms of (a) MIK lignin and (b) MSK before and after the reaction. Figure S3 . GPC chromatograms of (a) MIA lignin, and (b) MSA before and after the reaction.
S5
Consequently, organosolv lignin, kraft lignin and alkali lignin were subjected directly without any pretreatment to the microwave depolymerisation method to investigate the depolymerisation ability of microwave system to original lignin samples. These three original lignin samples have been analysed by GPC and also by 2D-NMR to show the differences in the structure before and after microwave treatment. These three types of lignin have overall molecular weights around M n = 1,500 with quite high polydispersity. Figure S4 . GPC chromatograms of (a) alkali lignin, (b) organosolv lignin and (c) kraft lignin under initial condition Figure S5 . GPC chromatograms of microwave degradation of alkali lignin with different temperature Figure S6 . GPC chromatograms of alkali lignin, organosolv lignin and kraft lignin under optimized condition. Compound 8
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